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Abstract 
The purpose of this study is to identify the requisite scale items for hospital nursing 
departments to prepare for natural disasters and to develop a highly reliable and valid 
scale for measuring this preparedness. Development of this scale comprised three 
stages including the creation of the scale, selection of items, and investigation of 
reliability and validity. 
The US Department of Homeland Security's Preparedness Cycle was used to 
determine the components that would form the basis of the scale. The Preparedness 
Cycle comprised the following six activities: plan, organize, equip, train, exercise, and 
evaluate and improve. These items, including all components, were created in 2007 
from interview data gathered from people in charge of disaster nursing at disaster base 
hospitals, questions on existing checklists and surveys of disaster prevention policies at 
hospitals, and references. The number of items included in the activities was (1) Plan:44, 
(2) Organize:15, (3) Equip:13, (4) Train:22, (5) Exercise:15, and (6) Evaluate and 
Improve:5. The total number of items was 114. 
Scale items were selected after investigating the content validity and face validity of 
the scale items by an expert. Five professors, who were university faculty members in 
the fields of disaster nursing and/or nursing management, were asked to investigate the 
content validity. Specifically, they investigated whether the criteria included the 
subscales the researchers planned and whether there were any redundancies or 
deficiencies. Six nurses were asked to evaluate face validity. The nurses did not work at 
the hospital but had experience working as nurse managers in nursing departments or 
as supervisors of disaster nursing in nursing departments at disaster base hospitals or 
large-scale hospitals. Their investigation showed that although it was necessary to 
move or revise some of the criteria subscales, there was no need to add or remove any of 
the items, and they agreed upon the 114 items. The number of items was as follows:(1) 
Plan:49, (2) Organize:11, (3) Equip:14, (4) Train:22, (5) Exercise:9, and (6) Evaluate and 
Improve:9. 
Next a pre-test was conducted to select and refine the questions before this main 
study. A pre-test questionnaire was sent through post to nursing department 
representatives at 900 medical facilities randomly selected from the Welfare and 
medical service network system (WAM NET) hospital database. It was received 
responses from 247 people (recovery rate, 27.4%) and valid responses from 243 facilities 
(valid response rate, 27.0%). No one believed that any of the criteria should be changed, 
and the investigation into each of the 114 questions and subscales showed that they had 
   
a high coefficient of reliability of ?0.8. The investigation of the six subscales revealed 
that some of the items showed an answer distribution bias (heterogeneous), had a high 
degree of homogeneity, or had unrelated characteristics. As a result, it was added 
explanations for some of the terminologies, but was not removed any of the 114 items 
before the main study. 
For testing reliability and validity, questionnaires were sent through post to nursing 
department representatives at 4,298 hospitals from the same database as that used for 
the pre-test investigation. Responses were received from 723 facilities (response rate, 
16.8%), of which 555 were valid responses (valid response rate, 12.9%). The reliability 
coefficient was 0.987 for the total criteria score, and the alpha coefficient was ?0.8 for 
each criteria subscale. 
For the criterion-related validity, it was investigated Japan Council for Quality 
Health Care (JCQHC) and the CMP (corporate stock, manpower, and planning capacity) 
method as concurrent validity. To undergo Japan Council for Quality Health Care 
(JCQHC) was showed that a significantly higher number of hospitals performed 
evaluations of all criteria and subscales. A positive correlation was observed between 
the CMP method, the score for all criteria, and the six subscales. Based on these results, 
the score for all criteria and the scores for each of the subscales supported 
criterion-related validity. 
It was investigated construct validity using the known-groups technique by 
investigating whether hospitals were designated as disaster base hospitals, the degree 
of satisfaction with disaster preparedness, whether they had experienced a disaster, 
and whether they had treated patients injured in a disaster. Hospitals that were 
designated as disaster base hospitals, hospitals with a high degree of satisfaction with 
their disaster preparedness, hospitals that had experienced disasters, and hospitals 
that had treated persons injured in a disaster had significantly higher scores on all 
criteria and all six subscales. It was investigated internal consistency by conducting a 
principal component analysis, the alpha coefficients for items in each subscale that were 
removed and the scores of the item-total correlation analysis (I-T correlation). No item 
in any of the subscales had major problems with internal consistency. Based on these 
results, the "Criterion for measuring the preparedness of hospital nursing departments 
for natural disasters" consisted of the following 114 items:(1) Plan:49 items, (2) 
Organize:11 items, (3) Equip:14 items, (4) Train:22 items, (5) Exercise:9 items, and (6) 
Evaluate and Improve:9 items. Although some problems remained with these 114 items, 
the present criteria identified the preparedness of hospital nursing departments for 
natural disasters and contained contents that indicate preparedness activities.Using 
   
these criteria allows for quantitative measurement of the actual level of preparedness 
and allows progress in the state of preparedness to be observed over time.In addition, 
because these criteria allow hospital nursing departments to measure their own level of 
preparedness for natural disasters, it allows them to implement improvements. 
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???I-T??????????????????114????????????????
???0.987??????????????????????0.987?????I-T???
0.281?0.776?0.4????????98.?????????????????????0.281
?????????????????0.286?0.784????0.4??????I-T?????
???????98?0.286?????
???????????????
? ???????????????????????????????????????1
14???????????????0.987?????????????????(1)??49
???? 0.971?(2)???11???0.884?(3)??14???0.930?(4)??????22??
?0.958?(5)????9???0.843?(6)?????9???0.951???????0.8???
????
－ 0 － － 1 －
－ 3 －
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－ 72 －
???????????????
?????????????
???????
???????????????????????????????????????
???????t????????????????????????263???????
?274.3?64.0??????????292????????230.2?65.9?????????
?Levene????F??0.817??????0.366????????7.994?????????
?p<0.001?????????????????????????????????
???????????????????????????????????????
????????????????????????????????????????
?18? ??????????????114????????????????n=555?
????
????SD?
?????????
????SD?
T??
??
????? ? ? ? 114?? 274.3(64.0) 230.2(65.9) p<0.001 
??? ? ? ? ? ? 49?? 121.3(27.1) 103.0(28.0) p<0.001 
???? ? ? ? ? 11?? 25.5(6.9) 21.1(6.8) p<0.001 
??? ? ? ? ? ?  14?? 34.3(9.2) 29.1(9.5) p<0.001 
?????? ? ? 22?? 52.5(13.6) 43.2(14.4) p<0.001 
????? ? ? ? ? 9?? 20.5(6.0) 17.5(5.8) p<0.001 
????? ? ? ? ? 9?? 20.3(7.2) 16.3(7.1) p<0.001 
?????????????CMP??
???555??????????????????CMP???????????332??
?????CMP??????332????????????19????????????
????????????569.8?188.3???91.9?1105.8??????CMP?????
????????0.865?????CMP????????1000????????2????
???
????????????CMP?????????????????????????
????????????????Spearman??????????????0.730???
???????p<0.001?????????????????CMP??????????
????????????????????????????????????????
????CMP???????6??????????????????????6????
??????Spearman?????????????????p<0.001??????
－ 3 －
?19? ????????????CMP????????n=332?
??? ???? ??? ???
???1200????? ? ? ? ? 569.8 188.3 91.9 1105.8 
C??????? ?? 250.0 73.6 53.3 400 
? ? ???? 49.4 26.7 0 100 
? ? ???? 86.3 16.9 0 100 
? ? ???? 56.1 32.8 0 100 
? ? ????? 58.2 25.5 0 100 
M??????? ?? 185.5 72.3 5.3 368.1 
? ? ???? 51.1 16.8 4.0 92.2 
? ? ???? 41.1 27.6 0 100 
? ? ???? 45.4 23.8 0 100 
? ? ?????? 47.9 27.8 0 100 
P??????? ?? 134.2 73.8 0 371.1 
? ? ??? 47.2 29.2 0 100 
? ? ???? 21.7 20.3 0 100 
? ? ?????? 36.1 25.4 0 100 
? ? ???? 29.2 18.7 0  92.5 
?8? ??(114??)?CMP?????????(?=332) 
－ 4 － － 5 －
?????????????
?????????
???????????????????????????????????????
???????t???????????????????????????546????
??????????100???????302.9?57.5??????????446?????
??239.4?65.7??????????Levene????F??5.358??????0.021??
??????9.702??????????p<0.001??????????????????
???????????????????????????
???????????????????????????????????????
????????????????????????548???????????????
????????2?????????????????????????????????
?????????96???????????????????????????452??
???????????????????????t?????????????????96
???????307.7?58.3???????????452???????239.4?64.2???
???????Levene????F??2.943??????0.087????????9.605??
????????p<0.001?????????????????????????????
?????????????????????????????????????????
???????????????3?????????????????????Scheffe?
??????????????3????????p<0.001??????????????
?????????????????????????????????????????
???????????????????p<0.001??
????????????????????????????t???????????
????????????554?????????????????133???????
278.9?71.5???????????421???????242.4?65.3??????????
Levene????F??1.404??????0.237????????5.488?????????
?p<0.001????????????????????????????????????
??
???????????????????????????????????????t
??????????????????????????????????554?????
??????????????????171???????279.7?68.2????????
?383???????238.3?64.9??????????Levene????F??0.082???
???0.775????????6.827??????????p<0.001???????????
????????????????????????????????????
??????????
????????????Kaiser-Meyer-Olkin?KMO???????????Bartlett
????????????KMO?0.976?????????????????Bartlett??
－ 4 － － 5 －
?????p<0.001????????????????????????????????
?????????????????????????????????48.0??????
??1?????????????????????
?????????
????????
? ???????????????????????????????????????
???I-T??????????????????
? ????20?
? ????49????????49????????????????3????a. ???
????????????????????????????????25???1?25??
b. ??????????????????????20???26?45??c. ???????
???????????4???46?49???????????
? 49????????????????0.971????????????????????
0.970?0.971?????I-T???0.396?0.778????????0.4???????????
????????????????????????????????????????
??????????????????25?????????????0.955???????
????????????0.952?0.956?????I-T???0.402?0.797???????
????0.4????????????????????????????????????
??????????20?????????????0.936??????????????
?????0.931?0.936?????????????I-T???0.528?0.745??????
?0.4???????????????????????????????????????
?????4????????????0.935????????????????????
0.893?0.933?????????????I-T???0.790?0.911???????0.4???
????????
－ 6 － －  －
?20? ???????????
? ?????21?
?????11????????11?????????????????2????a. ?
???????????????????????8???50?57??b.????????
????????????????????3???58?60???????????
11????????????????0.884????????????????????
? 0.867?0.879?????????????I-T???0.525?0.701???????0.4??
?????????????????????????????????????????
???
???
?
???
???? ?? ???
???
????
????
??? ?????
???
?? ???
???
????
????
??? ?????
???
??
? ?? ???? ?????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
? ?? ???? ??????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
? ?? ???? ????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
? ?? ???? ??????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
? ?? ???? ?????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
? ?? ???? ?????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
? ?? ???? ?????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
? ?? ???? ????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
? ?? ???? ???????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ???? ???????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ???? ????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ???? ????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ???? ????????????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ???? ????????????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ???? ???????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ???? ?????????????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ???? ??????????????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ???? ?????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ???? ??????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ???? ????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ???? ?????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ???? ??????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ???? ?????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ???? ??????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ???? ?????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????? ??????????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????? ?????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????? ???????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????? ??????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????? ?????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????? ?????????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????? ???????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????? ??????????????????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????? ?????????????????????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????? ????????????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????? ???????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????? ???????????????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????? ????????????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????? ??????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????? ??????????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????? ???????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????? ?????????????????????????????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????? ?????????????????????????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????? ?????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????? ??????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????????? ?????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????????? ??????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????????? ??????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?? ?? ????????? ???????????????????????????? ?? ?? ????? ?? ?? ?? ?? ????? ?? ??
?????
?????
?????
?????
－ 6 － －  －
????????????????8?????????????? 0.842????????
????????????0.808?0.830?????????????I-T???0.523?0.6
91???????0.4???????????????????????????????
????????????????????3?????????????0.705?????
???????????????0.582?0.671?????????????I-T???0.47
5?0.550???????0.4???????????
?21 ????????????
? ????22?
????14????????????????0.930????????????????
????0.923?0.929?????????????I-T???0.514?0.740???????
0.4???????????
?22? ???????????
???
???
?
????
???? ?? ???
???
????
????
??? ?????
???
?? ???
???
????
????
??? ?????
???
??
?? ??? ???? ???????????????????? ????? ????? ????? ?? ?? ?? ?? ?????
?? ??? ???? ??????????????????????? ????? ????? ????? ?? ?? ?? ?? ?????
?? ??? ???? ??????????????????????????? ????? ????? ????? ?? ?? ?? ?? ?????
?? ??? ???? ?????????????????????????????????????? ????? ????? ????? ?? ?? ?? ?? ?????
?? ??? ???? ???????????????????????? ????? ????? ????? ?? ?? ?? ?? ?????
?? ??? ???? ????????????????????????????? ????? ????? ????? ?? ?? ?? ?? ?????
?? ??? ???? ?????????????????????????????? ????? ????? ????? ?? ?? ?? ?? ?????
?? ??? ???? ?????????????????????? ????? ????? ????? ?? ?? ?? ?? ?????
?? ??? ???? ???????????????????? ?? ?? ????? ????? ?? ?? ?? ?? ?????
?? ??? ???? ???????????????????????????????????????? ?? ?? ????? ????? ?? ?? ?? ?? ?????
?? ??? ???? ?????????????????????????????????????? ?? ?? ????? ????? ?? ?? ?? ?? ?????
?? ??
?? ??
?? ??
??? ?? ???
???
????
????
??? ?????
???
??
?? ??????????????????????????????? ????? ????? ?????
?? ?????????????????????????????????????? ????? ????? ?????
?? ????????????????????????????? ????? ????? ?????
?? ????????????????????????????? ????? ????? ?????
?? ????????????????????????????????????????????? ????? ????? ?????
?? ????????????????????????????????????? ????? ????? ?????
?? ??????????????????????????????? ????? ????? ?????
?? ???????????????????????????? ????? ????? ?????
?? ?????????????????????????????? ????? ????? ?????
?? ??????????????????????????????? ????? ????? ?????
?? ?????????????????????????????????????????? ????? ????? ?????
?? ??????????????????? ????? ????? ?????
?? ?????????????????????? ????? ????? ?????
?? ?????????????????????????????????? ????? ????? ?????
????
??
?????
??
??
??
??
??
??
??
??
??
??
??
??
??
－  － －  －
? ????????23?
????????22????????????????0.958????????????
????????0.955?0.958?????????????I-T???0.512?0.815???
?????0.4???????????
?23? ???????????????
? ????(?24) 
??????9????????????????0.843????????????????
? 0.811?0.847????? 98.???????????????????????????
????????0.847?????????????????I-T???0.347?0.692???
???0.436?0.795??????????I-T????0.347?0.4???????????
???0.436?????????0.4?????????
?24? ?????????????
??? ?? ???
???
????
????
??? ?????
???
??
?? ???????????????????????????????????? ????? ????? ?????
?? ??????????????????????????????????????? ????? ????? ?????
?? ??????????????????????????? ????? ????? ?????
?? ????????????????????????????????????? ????? ????? ?????
?? ??????????????????????????????????????????? ????? ????? ?????
?? ??????????????????????????????????????????? ????? ????? ?????
?? ??????????????????????? ????? ????? ?????
?? ?????????????????????????? ????? ????? ?????
?? ??????????????????????????? ????? ????? ?????
?? ???????????????????????????????????????????? ????? ????? ?????
?? ??????????????? ????????????????????????????? ????? ????? ?????
?? ????????????????????????????????????? ????? ????? ?????
?? ??????????????????????????? ????? ????? ?????
?? ????????????????????? ????? ????? ?????
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